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Recall that parameter f3 s is useful in the analysis of beams on an elastic foun¬ 
dation and thin shells, indicating the extent of stress-affected zones in the vicinity 
of edge or local loading. 

According to Timoshenko [5], W t denotes the force per unit length of the in¬ 
ner circumference of the flange corresponding to radius R r The external bending 
moment applied to the flange involves the moment arm , which in Timoshenko’s 
case is defined as R Q — R t . A brief comparison with other methods indicates that 
the assumption of different moment arms is bound to significantly affect the calcu¬ 
lated results. It is quite likely that Eq. (33.5) will always overestimate the bending 
moment M 0 , because of the maximum moment arm used. Under the actual con¬ 
ditions, the loading may be found to be significantly removed from the inner and 
outer edges of the flange. Nevertheless, integral flanges with relatively thin pipes 
illustrated in Fig. 33.3 have been used with success and form the basis of some of 
the existing design standards in industry. 


USE OF PLATE THEORY IN FLANGES 

Further refinement of the flange analysis is achieved by applying the theory of plates 
where radial and circumferential stresses are taken into account. Radial stresses 
may be of importance in flanges integral with the thick pipes, which can resist the 
angle of tilt much better. This angle is shown in Fig. 33.4. 

In applying the plate theory to the solution of a flange problem or to the 
stresses in a cylinder with rigidly attached flat heads [182-184], a strip may be 
cut out of the cylinder and treated as a beam on an elastic foundation while the 
flange is regarded as a flat plate with a central hole. The slopes and deflections at 
the end of the cylinder can be expressed in terms of the unknown moments and 



